suMMARY Attention has recently been drawn to the relatively poor prognosis of middle aged patients paced for chronic atrioventricular block when age-linked expectation of life is taken into account, and it has been suggested that this may be the result of underlying coronary artery disease, despite the absence of symptoms to suggest this. It was the purpose of this study to determine the incidence of unsuspected coronary artery disease in middle aged patients presenting with chronic atrioventricular block.
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Studies were made on a consecutive series of 30 patients aged 45 to 65 (mean age 56 years) with chronic atrioventricular disease who had been referred for pacing. Patients presenting with acute myocardial infarction or angina or with sinuatrial disease without atrioventricular disease were excluded. Coronary arteriography disclosed the presence of severe coronary artery disease in 13 patients. Of the remaining 17 patients, four had congestive cardiomyopathy, two had hypertrophic cardiomyopathy, one had aortic stenosis, and in 10 patients the aetiology of the heart block was unknown.
Myocardial revascularisation was undertaken in six patients with paroxysmal atrioventricular block caused by coronary artery disease. Operation did not result in any sustained improvement in atrioventricular conduction.
Now that the technique of permanent pacing is well established in the management of chronic atrioventricular block, it seems likely that long term prognosis is dependent upon the aetiology of the heart block and in particular whether it is caused by idiopathic bundle-branch fibrosis, coronary artery disease, or cardiomyopathy. Attention has been drawn to the relatively poor prognosis of middle aged patients paced for chronic atrioventricular block when compared with older patients, if expectation of life, in relation to age, is taken into account, and it has been suggested that the poorer outlook in such patients is a result of the presence of underlying coronary artery disease.'
It was the purpose of this study to determine the incidence of occlusive coronary artery disease in middle aged patients presenting with evidence of chronic atrioventricular block and to assess the role of coronary vein bypass surgery in the treatmnent of such conduction disorders when paroxysmal. 
Results
The clinical data of the 30 patients are shown in Table 1 . The majority of patients presented with dizziness or syncope. There were three patients in whom the primary complaint was dyspnoea. Two patients were free of symptoms. Five patients admitted to mild chest discomfort which was insufficiently severe to report to their referring physician. In one of them a history of myocardial infarction 11 years before was elicited. Of the 30 patients, atrioventricular block was paroxysmal in 17 and permanent in 13 . The electrocardiographic findings are shown in Table 2 . Three of the 17 patients with intermittent atrioventricular block had QRS complexes of normal duration, and conduction delay was considered to be proximal to the bundle of His. The remaining 14 patients with paroxysmal atrioventricular block had electrocardiographic evidence of bifascicular block; atrioventricular block was therefore considered to be the result of impaired conduction distal to the bundle of His, and this was confirmed in seven of the patients who underwent intracardiac electrocardiography. Thirteen patients had permanent atrioventricular block. Three of these had a QRS complex of normal duration, and conduction delay was considered to be the result of block at atrioventricular or intraHisian level. The remaining 10 patients had a QRS duration of greater than 0 12 s and were considered to have infraHisian conduction delay. The results of further investigations in the 30 patients with atrioventricular block are shown in Table 3 . Thirteen patients had severe coronary artery disease. The remaining 17 patients had either insignificant or no coronary disease; two of these 17 had hypertrophic cardiomyopathy, four patients had congestive cardiomyopathy, one had severe aortic stenosis, and 10 patients had no evidence of additional heart disease. Those patients without evidence of coronary artery disease as a cause of atrioventricular block were managed by permanent endocardial pacing. 
Unsuspected coronary artery disease in middle age
Myocardial revascularisation by coronary vein bypass grafting was undertaken in six patients with paroxysmal atrioventricular block caused by coronary artery disease. Five patients before operation had had recurring paroxysmal atrioventricular block, shown by intracardiac electrocardiography to be infraHisian in site. After operation in each case there was a temporary return to sinus rhythm during the first few postoperative days but this was followed by a recurrence of paroxysmal atrioventricular block. These patients had demand endocardial pacemakers inserted before hospital discharge.
The remaining patient had had infrequent episodes of atrioventricular block and the effect of operation was difficult to assess. This patient, however, has remained symptom free in the 12 months since operation without the need for permanent pacing.
Discussion
The aetiology of chronic atrioventricular block is frequently difficult to determine in the living patient.4 Even a history of cardiac pain on effort may not indicate coronary disease since it may be secondary to slow heart rates or to cardiomyopathy. Coronary disease was undoubtedly implicated too often in the past,5-9 and factors exaggerating its importance were the not uncommon precipitation of acute heart block by infarction and electrocardiographic evidence of changing T waves which may not be recognised as simply occurring secondary to pacing.'0 In this series the electrocardiogram was of no value in predicting the presence of underlying coronary disease. It was of interest that the majority of patients had a wide QRS complex and this observation compares closely with our clinicopathological findings in a series of 134 patients with chronic complete heart block of whom 111 had a QRS duration of greater than 0-12 s.
The incidence of coronary artery disease as a cause of chronic heart block in the elderly was studied at necropsy by Davies On a theoretical basis in man, right coronary artery occlusion would cause nodal ischaemia and conduction delay proximal to the bundle of His; left anterior descending occlusion would cause bundlebranch ischaemia and delayed conduction distal to the bundle of His.
In our study, it was therefore of considerable interest to find a direct relation between the anatomical distribution of the coronary disease and the level of atrioventricular block, a correlation which appears to hold more closely for left anterior descending disease than for right coronary artery disease, though an isolated right coronary stenosis was an uncommon finding.
When heart block is paroxysmal in patients with obstructive coronary artery disease it is tempting to consider coronary vein bypass surgery in their management but so far the results have been disappointing. The early return to sinus rhythm observed in all patients during the perioperative period was presumably related to increased sympathomimetic drive. Coronary artery bypass grafting conceivably improved conduction in the one patient with conduction delay proximal to the bundle of His. The lack of success in the remaining cases probably reflects irreversibility of conducting tissue damage.
In conclusion, this study indicates that there is a high incidence of severe coronary artery disease in those patients less than 65 years of age with chronic atrioventricular block (13 of 30 cases). In addition, there was a close relation between the level of the heart block and the distribution of the coronary artery disease. Lastly, coronary bypass surgery proved to be ineffective in improving distal atrioventricular conduction in those patients with paroxysmal atrioventricular block which was considered to be a result of occlusive coronary artery disease. 
